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Angiostrongyliasis results from infections with intra-arterial nematodes that accidentally infect humans.
Speciﬁcally, infections with Angiostrongylus cantonensis cause eosinophilic meningitis andAngiostrongylus
costaricensis infections result in eosinophilic enteritis. Immunological tests are the primary means of
diagnosing infections with either pathogen since these parasites are usually not recoverable in fecal or
cerebrospinal ﬂuid. However, well-deﬁned, puriﬁed antigens are not currently available in sufﬁcient
quantities from either pathogen for use in routine immunodiagnostic assays. Since A. costaricensis and
A. cantonensis share common antigens, sera from infected persons will recognize antigens from either
species. In addition to their potential use in angiostrongyliasis diagnosis, characterization of these pro-
teins that establish the host–parasite interphase would improve our understanding of the biology of
these parasites. The main objective of the present work was to characterize A. cantonensis excretory–
secretory (ES) products by analyzing ES preparations by two-dimensional gel electrophoresis coupled
with immunoblotting using pools of positive sera (PS) and sera from healthy individuals (SC). Protein
spots recognized by PS were excised and analyzed by electrospray ionization (ESI) mass spectrometry.
MASCOT analysis of mass spectrometry data identiﬁed 17 proteins: aldolase; CBR-PYP-1 protein; beta-
amylase; heat shock protein 70; proteosome subunit beta type-1; actin A3; peroxiredoxin; serine
carboxypeptidase; protein disulﬁde isomerase 1; fructose-bisphosphate aldolase 2; aspartyl protease
inhibitor; lectin-5; hypothetical protein F01F1.12; cathepsin B-like cysteine proteinase 1; hemoglobin-
ase-type cysteine proteinase; putative ferritin protein 2; and a hypothetical protein. Molecular cloning
of these respective targets will next be carried out to develop a panel of Angiostrongylus antigens that
can be used for diagnostic purposes and to further study host–Angiostrongylus interactions.
 2011 Elsevier Inc. Open access under the Elsevier OA license.1. Introduction
Intra-arterial worms from two Angiostrongylus species cause
disease in humans: A. cantonensis is the primary causative agent
of eosinophilic meningoencephalitis and A. costaricensis causes
eosinophilic ileocolitis (Graeff-Teixeira et al., 1991; Wang et al.,
2008a).
Cerebral angiostrongyliasis is endemic in Southeast Asia and the
Paciﬁc Islands but an increasing number of cases have been
reported in Africa, Australia, and Central, North and South America
(Graeff-Teixeira et al., 2009; Wang et al., 2008a), including auisas Biomédicas da PUCRS,
-900 Porto Alegre RS, Brazil.
assutti).
sevier OA license.recently detected transmission foci in Brazil (Caldeira et al.,
2007; Maldonado et al., 2010) and Ecuador (Pincay et al., 2009).
Ongoing human expansion into geographic areas with active A.
cantonensis transmission has raised public health concerns from
this emerging pathogen (Diaz, 2008). Abdominal angiostrongylia-
sis cases have been reported throughout the Americas, from the
southern United States to northern Argentina (Pena et al., 1995)
with some sporadic cases reported in Europe and the United States
(Vázquez et al., 1993; Jeandel et al., 1988).
Conﬁrmed diagnosis of either cerebral or abdominal angi-
ostrongyliasis is seldom made because larvae are usually retained
in infected tissues as a result of host inﬂammatory responses
(Céspedes et al., 1967; Graeff-Teixeira et al., 1991; Punyagupta
et al., 1975). Therefore, molecular diagnostic methods are needed
for accurate diagnosis and to conduct epidemiological studies. In
the context of A. cantonensis infections, several studies have
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be used for diagnostic purposes (Eamsobhana and Yong, 2009)
while the immunodiagnosis of abdominal angiostrongyliasis has
been routinely carried out using crude antigens (Geiger et al.,
2001).
Since harvesting signiﬁcant numbers of A. costaricensis worms
for the purpose of antigen production is hindered by the need to
use non-conventional laboratory rodents, i.e., the wild mouse
Oligoryzomys nigripes, A. cantonensis proteins have been utilized
as heterologous antigens for the immunodiagnosis of A. costaricen-
sis infections (Ben et al., 2010). The use of cross-reactive antigens
for the diagnosis of both infections with Angiostrongylus species
is possible since these two infections present distinct symptomol-
ogy, e.g., gastroenteritis versus meningoencephalitis.
ES parasite proteins are important as both diagnostic target
antigens and as a means of better understanding the host–parasite
interaction at the molecular level. In this study, an ES fraction of A.
cantonensis was analyzed using proteomics and blots probed with
sera obtained from A. costaricensis-infected patients in order to
identify novel immunodiagnostic angiostrongyliasis diagnostic tar-
gets and to improve our understanding of the Angiostrongylus–host
relationship.2. Material and methods
2.1. Biological materials
Adult A. cantonensis worms were harvested from experimen-
tally infected Rattus norvegicus. A. cantonensis were originally ob-
tained from the Department of Parasitology, Akita Medical
School, Japan and have been maintained in our laboratory since
1997. Wistar rats served as deﬁnitive host and Biomphalaria glabra-
ta as intermediate host. Rats were infected with 104 larvae by ga-
vage inoculation. After 42 days, animals were sacriﬁced and worms
collected.
Animal handling was carried out according to regulations set
forth by Brazilian law 11794-08/10/2008, Decreto 6899-15/07/
2009 and the recommendations issued by the Conselho Nacional
de Controle de Experimentação Animal (CONEA) and the protocol
approved by the University Ethics Committee.
2.2. Excretory–secretory products (ES)
ES products were obtained by in vitro cultivation of adult
worms. Three hundred female worms were carefully collected
from pulmonary arteries using histological forceps under a stereo-
microscope. Worms were washed three times with PBS (phosphate
buffered saline, pH 7.4) to eliminate host cell contaminants and
maintained in 20 mL RPMI 1640 culture medium (Invitrogen,
Carlsbad, CA) supplemented with 100 lg mL1 penicillin and
100 U mL1 streptomycin at 37 C in 5% CO2. Worms were placed
in fresh medium every 24 h for 3 days. Exhausted medium was
centrifuged at 15,000g for 10 min and supernatants concentrated
25 times using Amicon Millipore ﬁlters (5 kDa MWCO). Collected
material was used as the ES product source and protein concentra-
tions were determined by the Bradford assay using bovine serum
albumin as a standard.
2.3. Two-dimensional gel electrophoresis (2DE)
ES proteins (90 lg) were desalted using the 2D Clean-Up Kit (GE
Healthcare, Piscataway, NJ) followed by resolubilization in DeStreak
Rehydration Solution (GE Healthcare) with 66 mM DTT and 0.5%
carrier ampholytes (v/v). Samples were in-gel rehydrated on
11 cm pH 3–11 NL IPG strips (GE Healthcare) and isoelectricfocusing was performed using an IPGphor Isoelectric Focusing Sys-
tem (GE Healthcare) with voltages increasing stepwise as follows:
500 V for 500 V h, linear gradient from 500 to 6000 V for 6500 V h,
and a hold at 6000 V for 14,000 V h.
After focusing, strips were equilibrated for 15 min in fresh
equilibration buffer (20% v/v glycerol, 6 M urea, 1% DTT, 2% SDS).
IPG strips were run in the second dimension on a 4–12% acrylam-
ide SDS–PAGE (sodium dodecyl sulfate–polyacrylamide gel elec-
trophoresis) Bis-Tris gels (Bio-Rad, Hercules, CA).
2.4. Antigen identiﬁcation
Three gels were run simultaneously under identical conditions.
One gel was stained with a mass spectrometry compatible silver
nitrate staining (Mortz et al., 2001) and two gels were transferred
onto nitrocellulose membranes. After proteins were transferred,
blots were stained with a reversible stain (Novex Reversible
Membrane Protein Stain Kit, Invitrogen) that was applied directly
onto the membranes, allowing for visualization of the proteins
which were photo documented prior to stain removal. After immu-
nodetection, membranes were again photo documented and
images superimposed over the total protein image. This procedure
was performed to match precisely the immunodetected proteins
with proteins visualized in silver stained gels. Images from stained
gels and from immuno assays were analyzed using Adobe Photo-
shop and membranes compared. As part of the analysis, the
authenticity of respective protein spots was validated by visual
examination.
2.5. Immunodetection
Blotted membranes were washed three times with fresh PBS-
Tween (0.03% Tween) and blocked with 5% skim milk for 1 h at
room temperature. Membranes were incubated for 2 h with a pool
of sera (1:200 dilution) prepared from 20 patients with a con-
ﬁrmed histological diagnosis of abdominal angiostrongyliasis or
pooled serum (1:200 dilution) from healthy individuals. Mem-
branes were then probed with a peroxidase-conjugated anti-hu-
man IgG (Sigma, St. Louis, MO) (1:8000 dilution) for 1 h at room
temperature. Antibody reactions were visualized using 0.05% 3-30
Diaminobenzidine (DAB) (Sigma) plus 0.015% H2O2 in PBS, pH 7.4.
2.6. Mass spectrometry
Protein spots that speciﬁcally reacted with pooled serum from
angiostrongyliasis patients (but not against serum collected from
uninfected controls) were manually excised from 2DE gels and
subjected to in-gel tryptic digestion (Promega, Madison, WI) and
mass spectrometric analysis. Electrospray ionization (ESI) mass
spectrometric analysis was performed using a Bruker model maXis
ESI-Q-TOF instrument interfaced with an on-line nanospray source
(Bruker Daltonics, Billerica, MA) to perform LC–MS/MS using a
U-3000 HPLC conﬁgured for nanoliter per minute ﬂows. The Dio-
nex U-3000 nanobore HPLC was conﬁgured with dual ternary
pumps with one output ﬂow pump split using a calibrated
1:1000 splitter with active ﬂow control. The system used a
pulled-loop autosampler conﬁgured with a 20 lL sample loop. A
desalting trap column (0.3  5 mm, 5 lm C18 PepMap 120 A, Dio-
nex) was used and the analytical column used was a C18 PepMap
(0.075  150 mm, 3 lm, 120A, Dionex). The solvents used were
0.1% formic acid in water and 80% acetonitrile/0.1% formic acid.
The gradient was 2–55% in 90 min. The eluent from the analytical
column was introduced into the maXis using the Bruker on-line
nanospray source. The source was operated at a spray voltage of
900 V with a drying gas of nitrogen ﬂowing at 6 L min1. The cap-
illary temperature was set to 150 C. The mass spectrometer was
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quired in an automated fashion using the three most intense ions
from the MS scan with precursor active exclusion for 90 s after
three spectra were acquired for each parent ion. MS data were ac-
quired at a scan speed of 3 Hz and MS/MS data were acquired at a
scan speed of 1–1.5 Hz depending on the intensity of the parent
ion. MS internal calibration was achieved by the use of a lock mass
calibrant (HP-1222, Agilent Technologies).
Collected data were processed using Data Analysis (Bruker Dal-
tonics) to produce deconvoluted and internally calibrated data that
was saved as an xml peaklist that was uploaded to the MASCOT on
line program (http://www.matrixscience.com).3. Results
3.1. In vitro cultures
A. cantonensis ES proteins were obtained from culture superna-
tants pooled after three collections. Three hundred female worms
were used to generate 480 lg ES proteins that were precipitated
and subjected to 2DE analysis.3.2. Two-dimensional gel electrophoresis (2DE)
ES proteins were applied to IPG strips (pH range 3–11 NL) and
after isoelectric focusing, the second dimension was carried out
using 4–12% acrylamide gels. After electrophoresis, proteins were
transferred onto nitrocellulose membranes and assayed against
positive or normal human sera. Several protein spots were recog-
nized only by positive sera but not by human sera from uninfected
subjects. These spots were considered potential diagnostic targets
and further analyzed by mass spectrometry (MS/MS). Most targets
were obtained from acidic region of the IPG strip and the molecular
weights of target proteins were between 20–50 kDa (Fig. 1).3.3. Protein identiﬁcation
Identiﬁed target proteins were excised from gels, digested with
trypsin and the resulting peptides analyzed by mass spectrometry.
Seventeen different proteins were identiﬁed using the Mascot
program (Table 1). Since there was limited information regarding
the A. cantonensis gene sequences, identiﬁcation of the respective
proteins identiﬁed was based on matches to homologous proteins
from related organisms, e.g., Caenorhabditis briggsae, Ascaris suum,
Haemonchus contortus, Parelaphostrongylus tenuis and Caenorhabdi-
tis elegans and non-related organisms such as Perinereis aibuhitensis,
Bombyxmori and one plant sequence fromOryza sativa. The proteins
identiﬁed were: aldolase; CBR-PYP-1 protein; beta-amylase; heat
shock protein 70; proteosome subunit beta type-1; actin A3; perox-
iredoxin; serine carboxypeptidase; protein disulﬁde isomerase 1;
fructose-bisphosphate aldolase 2; aspartyl protease inhibitor;
lectin-5; and hypothetical protein F01F1.12. Four proteins were
identiﬁed as A. cantonensis proteins: cathepsin B-like cysteine
proteinase 1; hemoglobinase-type cysteine proteinase; putative
ferritin protein 2; and a hypothetical protein.4. Discussion
Abdominal angiostrongyliasis is conﬁrmed by detecting intra-
arterial worms or the presence of eggs following histopathological
examination of intestinal biopsies (Graeff-Teixeira et al., 1991).
Corresponding conﬁrmatory ﬁndings for cerebral angiostrongylia-
sis involves the visualization of larvae in cerebrospinal ﬂuid
(CSF), which rarely results a positive diagnosis since only smallvolumes can be collected and the larvae concentrations in the
CSF are low (Punyagupta et al., 1975).
Despite the identiﬁcation of various antigens with diagnostic
potential, reliable sources of these antigens are not available, mak-
ing validation and generation of standardized tests impossible.
Most of the antigens described in the literature are derived from
crude extracts that vary greatly and require time consuming puri-
ﬁcation and accuracy for reproducibility. For these reasons, the
goal of the present study was to identify antigenic proteins using
mass spectrometry as an initial step towards development of re-
combinant protein based immunodiagnostic procedures.
Screening of proteins with immunodiagnostic potential was
carried out in A. cantonensis ES preparations obtained following
the in vitro cultivation of female worms. ES proteins subjected to
2DE analysis and Western blot analysis using serum from infected
patients (but not by serum collected from uninfected controls)
identiﬁed various novel protein targets.
ES products are constantly in contact with host immune cells.
Parasites continuously release molecules necessary for tissue pen-
etration, immune system evasion, oxidative stress and nutrient
acquisition (Dzik, 2006). Each of these molecules are promising
diagnostic targets due to their presence at the parasite–host inter-
face and their accessibility to immune system components. Analy-
sis of ES fractions may also contribute to a better understanding of
the host–parasite relationship. Indeed ES products of A. cantonensis
have been studied. The ES from the third stage larvae have shown
to possess serine protease and metalloprotease activities likely
associated with duodenal penetration (Lee and Yen, 2005). A recent
study investigating the antioxidant enzyme proﬁle of adult A. can-
tonensis worms demonstrated that superoxide dismutase and cat-
alase were highly active ES products likely involved in mediating
parasite survival against oxidative stresses generated by host im-
mune responses (Morassutti et al., 2011).
Antioxidant proteins play an important role in parasite-medi-
ated anti-cytotoxic and proinﬂammatory responses against reac-
tive oxygen species (ROS) generated by the host immune
response (Dzik, 2006). Peroxiredoxin is known to plays a central
role in H2O2 detoxiﬁcation. One of the proteins identiﬁed in this
study was homologous to a H. contortus peroxiredoxin. This ﬁnding
suggests that A. cantonensis adult worms release peroxiredoxin
which acts as a protection mechanism against H2O2. In addition,
helminth peroxiredoxin has been reported to be critical to immune
modulation of Th2 type responses (Donnelly et al., 2008). Interest-
ingly, local Th2 responses have been observed in CSF and have
been implicated in development of CSF and peripheral eosinophilia
in A. cantonensis infections (Sugaya et al., 1997). Possibly, peroxire-
doxin released by A. cantonensis may be involved in both driving
the Th2 response and in mediating protection by acting as an anti-
oxidant. Peroxiredoxin could also serve as an immune target since
antibodies present in the serum of infected patients recognized
this target antigen.
Heat shock protein 70 has been identiﬁed as a ES protein com-
ponent (Wu et al., 2009; Oladiran and Belosevic, 2009) and re-
ported to activate macrophages in addition to inducing the
production of pro-inﬂammatory cytokines during in vitro Trypano-
soma carassii infection (Oladiran and Belosevic, 2009). In addition,
Hsp70s have been recognized by sera from patients infected with
either Schistosoma mansoni, Echinococcus granulosus, or T. carassii
(Kanamura et al., 2002; Ortona et al., 2003; Oladiran and Belosevic,
2009), suggesting that the A. cantonensis Hsp70 might also be in-
volved in immune stimulation, cytokine production and pathogen-
esis as reported for T. carassii.
Hemoglobinases are enzymes involved in blood degradation; a
process fundamental to parasite nutrient acquisition, and in this
report we demonstrated the presence of hemoglobinase and
b-amylase enzymes in ES products, suggesting that these enzymes
Fig. 1. 2DE gel electrophoresis of A. cantonensis ES proteins. Isoelectric focusing was carried out using 11-cm immobilized pH gradient strips pH 3–11NL. The second
dimension was carried out on 12% SDS–polyacrylamide gels. Gels were subsequently silver stained (a) or electro- blotted and tested against angiostrongyliasis pooled serum
(b) and from healthy individuals polled serum (c). Identiﬁed spots are shown circled. M, molecular mass marker.
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binases have been suggested as potential vaccine targets for hook-
worm infections (Pearson et al., 2009). In addition, these enzymes
may constitute therapeutic targets for disease treatment since
Sijwali et al. (2006) demonstrated that disruption of the falsipain
2 protein (FP2; involved in hemoglobin degradation by Plasmodium
falciparum) caused ﬁtness injuries to early trophozoites.
It is interesting to note that our data supported observations
resulting from a recent in silica study where Signal-P analyses were
employed to predict A. cantonensis proteins likely to be secreted
(Fang et al., 2010). These authors identiﬁed different types of
proteases and proteases inhibitors, in addition to putative antigens
and allergens, based on sequence similarities to cathepsin B-like
cysteine proteinase; hemoglobinase-type cysteine proteinase,
galectins, an aspartyl protease inhibitor and the antioxidant
protein peroxiredoxin (Fang et al., 2010).
The peptide sequences corresponding to spot 27 were homolo-
gous to protein As37, which is a highly immunoreactive 37 kDa
antigen of A. suum. Additional BLAST database searches demon-
strated 100% homology between the peptides obtained from
protein spot 27 and antigen-3 of Baylisascaris schroederi (BsAg3)
and 99% homology to the disorganized muscle protein-1 of Brugia
malayi. Those proteins have been described as vaccine candidates(Tsuji et al., 2002; Wang et al., 2008b) further suggesting that the
A. cantonensis protein corresponding to spot 27 may also be consid-
ered an important antigen.
Aspartyl proteases inhibitors, ferritin and aldolase, have also
been reported as potential antigens for the diagnosis of hookworm,
Paragonimus westermani, and Schistosoma japonicum infections
(Delaney et al., 2005; Kim et al., 2002; Peng et al., 2009) highlight-
ing the importance of these proteins for additional study regarding
angiostrongyliasis diagnostic.
In conclusion, several molecules were identiﬁed in ES products
released by A. cantonensis that were speciﬁcally recognized by sera
from A. costaricensis-infected patients, suggesting that these anti-
gens could serve as potential candidates for the development of im-
proved immunodiagnostic tests for the detection of abdominal
angiostrongyliasis and eventually also for the diagnosis of A. canton-
ensis infections. Compared to similar peptide sequences from other
parasites, these molecules may play important roles in modulating
and evading the host’s immune system. Generating recombinant
proteins of the targets described in this report will be the necessary
next step to providing a reliable source of abundant, well-deﬁned
molecules that can form the basis of further studies aimed at
improving angiostrongyliasis immunodiagnostic procedures and
provideabetter understandingofAngiostrongylus–host interactions.
Table 1
ES protein identiﬁcation.
Spot # Peptide sequence Protein name (mass) Organism Score*
3 R.ICIASNEK.I Cathepsin B-like cysteine proteinase 1 (44715) Angiostrongylus cantonensis 147
R.HDLYPTPK.C
K.DLDIDIPETFDAR.Q
R.GVDECGIESGVVGGIPK.S
K.GDNDPIDVIEIGSK.V CBR-PYP-1 protein (38319) Caenorhabditis briggsae 86
5 K.CVPSYK.E Cathepsin B-like cysteine proteinase 1 (44715) Angiostrongylus cantonensis 215
K.NDVAAIQK.E
R.ICIASNEK.I
R.HDLYPTPK.C
R.QHWSNCQSIK.N
R.GVDECGIESGVVGGIPK.S
K.IQVTLSADDLLSCCR.T
7 K.IFPGLDK.G Hypothetical protein (23073) Angiostrongylus cantonensis 171
K.LVSGTLIVTK.K
R.ASVQLPGMIK.L
K.GFVDMISNPGTYDLQEIEK.G
R.WLDSNQTAEK.D Heat shock protein 70s (71352) Perinereis aibuhitensis 132
R.WLDSNQTAEKDEFEHQQK.E
K.SAPEELVQQVLSAGWR.E Beta-amylase (55058) Oryza sativa Japonica 116
R.NIEYLTLGVDDQPLFHGR.T
8 R.DLTPSEIEELK.V Aspartyl protease inhibitor (24943) Parelaphostrongylus tenuis 68
K.LVSGTLIVTK.K Hypothetical protein (23073) Angiostrongylus cantonensis 62
R.ASVQLPGMIK.L
9 R.MSQFEINILTR.D Proteosome subunit beta type-1 (28655) Ascaris suum 125
K.GAVFSYDPIGCIER.
K.DDEGIAYR.G Peroxiredoxin (21946) Haemonchus contortus 65
23 K.IATEPVR.W Hemoglobinase-type cysteine proteinase (49849) Angiostrongylus cantonensis 99
K.ALQEMHEK.K
K.NFLSVLQGK.S
R.HQADIAHAYHLMR.N
R.HDLYPTPK.C Cathepsin B-like cysteine proteinase 1 (44715) Angiostrongylus cantonensis 79
R.GVDECGIESGVVGGIPK.S
24 K.AGFAGDDAPR.A Actin A3 (41865) Bombyx mori 85
R.VAPEEHPVLLTEAPLNPK.A
K.IATEPVR.W Hemoglobinase-type cysteine proteinase (49849) Angiostrongylus cantonensis 79
K.NFLSVLQGK.S
R.HQADIAHAYHLMR.N
25 K.CVPSYK.E Cathepsin B-like cysteine proteinase 1 (44715) Angiostrongylus cantonensis 258
K.NDVAAIQK.E
R.HDLYPTPK.C
K.DLDIDIPETFDAR.Q
R.GVDECGIESGVVGGIPK.S
K.IQVTLSADDLLSCCR.T
R.YAYGHGIIDEK.T Serine carboxypeptidase (53453) Ascaris suum 78
26 K.IATEPVR.W Hemoglobinase-type cysteine proteinase (49849) Angiostrongylus cantonensis 74
K.ALQEMHEK.K
K.NFLSVLQGK.S
R.HQADIAHAYHLMR.N
K.ITETVLSYCYR.A Aldolase (39673) Haemonchus contortus 69
27 K.GNANFNLK.L As37 (35522) Ascaris suum 130
K.DAGQFVCTAK.N
K.APHFPQQPVAR.Q
R.DDGQVMVMEFR.A
K.FEVPQGAPTFTR.K
R.DDGQVMVMEFR.A
28 K.YEELAEK.L Protein disulﬁde isomerase 1 (54915) Ostertagia ostertagi 129
K.VHFAVSNK.E
K.NFLVHETVGFAGIR.T
K.FPMDDEFSVENLK.A
K.MDATANDVPPLFEVR.G
29 K.QGIVPGIK.L Fructose-bisphosphate aldolase 2 (38822) Caenorhabditis elegans 140
R.ALQASVLK.A
K.VTEQVLAFVYK.A
K.GILAADESTGTIGK.R
30 R.ALQASVLK.A Fructose-bisphosphate aldolase 2 (38822) Caenorhabditis elegans 129
K.VTEQVLAFVYK.A
K.GILAADESTGTIGK.R
K.ITETVLSYCYR.A Aldolase (39673) Haemonchus contortus 88
31 K.DADLPLHFSIR.F Galectin (CBR-LEC-5) (35555) Caenorhabditis briggsae 108
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Table 1 (continued)
Spot # Peptide sequence Protein name (mass) Organism Score*
R.ISNPFK.A
K.FQVFANR.V
R.LFHYGGR.I
R.VNINLYR.E
33 R.VGPGIGEYIFDK.E Putative ferritin protein 2 (6893) Angiostrongylus cantonensis 90
K.ASAANDPHMSDFLESK.F
35 K.VTEQVLAFVYK.A Hypothetical protein F01F1.12 (38822) Caenorhabditis elegans 96
After 2DE analysis 28 proteins were excised from the gel for trypsin digestion. Mass spectrometry analyses were performed for protein identiﬁcation.
* MASCOT score is 10  log(P), where P is the probability that the observed match is a random event.
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